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highlights
•   Different measures of social position capture unique dimensions of relative rank 
among youth.
•   Youth-specific measures of social position may be important in identifying the most 
at-risk for obesity.
•   Lower social status youth are more likely to be at-risk for obesity-related behaviors 
compared to those with a higher rank.
This cross-sectional study examines multiple dimensions of social position in relation 
to obesity-related behaviors in an adolescent and young adult population. In addition 
to using conventional measures of social position, including parental education and 
household expenditures, we explore the usefulness of three youth-specific measures 
of social position – community and society subjective social status and school dropout 
status. Data are taken from a 2004 house-to-house survey of urban households within 
the bottom 20th percentile of income distribution within seven states in Mexico. A total of 
5,321 Mexican adolescents, aged 12–22 years, provided information on obesity-related 
behaviors (e.g., diet, physical activity, sedentary behavior) and indicators of subjective 
and objective social position. A parent in each household provided information on socio-
economic status of the parent and household. Ordinal logistic regressions are used to 
estimate the associations of parental, household and adolescent indicators of social 
position and obesity-related risk behaviors. Those adolescents with the highest odds 
of adopting obesity risk behaviors were the ones who perceived themselves as lower in 
social status in reference to their peer community and those who had dropped out of 
school. We found no significant associations between parental education or household 
expenditures and obesity-related risk behaviors. Immediate social factors in adolescents’ 
lives may have a strong influence on their health-related behaviors. This study provides 
evidence for the usefulness of two particular measures, both of which are youth-specific. 
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introduction
Obesity prevalence is growing among teens in Mexico. In 2000, 










tries,  such  as  Mexico,  undergoing  rapid  nutrition  transitions, 










positive  association  between  overweight  and  household  assets 
was  found  among  a  low-income  indigenous  population  (21). 
These studies have examined the links between obesity and social 









Variations  in  social  position  among Mexico’s  poor  adolescents 
and young adults help  identify who  is most at  risk among  this 
already high-risk group and inform efforts at prevention.










adolescent  that  shapes  current  conditions. Parental,  household, 
and youth-specific measures of social position may all be associ-
ated with obesity risk, as illustrated in Figure 1.














may be better  equipped  to  tap  into  the  social hierarchies most 
relevant to adolescents, and be more predictive of future health 
outcomes than are parental measures.
By  identifying  links  between  social  position  and  obesity-
related behaviors among the poor in Mexico, we aim to provide 
insight  into  the  pathways  between  relative  deprivation  and 
health-related  behaviors  among  adolescents.  We  also  aim  to 
examine  whether  perceived  social  status  may  detect  nuanced 








We  identify  the  adolescents  and young adults  at highest  risk 
of reporting behaviors that have been independently linked with 
obesity in Mexico and the US. These include the consumption of 
sweetened,  carbonated beverages  and high  calorie,  low nutrient 









Adolescents and young adults who have dropped out of school and those with lower 
perceived relative social position within their community are more likely to be at-risk for 
obesity-related behaviors than those with higher relative social position. We conclude 
that youth-specific measures may be important in identifying the most at-risk among 
relatively homogeneous populations of youth.
Keywords: Mexico, socioeconomic status, social position, relative deprivation, obesity, obesity-related 
behaviors, poverty
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Materials and Methods
Procedure (study Design and sampling)
This  cross-sectional  study  used  data  from  the  2004  evaluation 
of  the  Mexican  government’s  poverty  alleviation  program, 
Oportunidades.  In  the  2004  program,  urban  areas  (defined  as 
having  50,000–1  million  inhabitants)  within  seven  states  in 
Mexico with  the  highest  density  of  eligible  households  (≥500) 













requirement  for  continued  educational  grant  support  (31).  In 
addition to the education grants, a point system was introduced 
in  2003 whereby  for  every  grade  completed,  from  9th  to  12th 






required  to  attend  eight  health  education  sessions  each  school 
year (31), no weight and height data were collected for this study 
sample.




acteristics,  obesity-related  behaviors,  and  parental,  household, 




educated parents  (p < 0.0001), be  from households with  lower 
monthly expenditures per person (p < 0.0001), and more likely to 
have lower community social status scores (p = 0.0001).
















Adolescent Socioeconomic Position (Adolescent 
Self-Report)
Perceived social position indicators
A modified version of  the Subjective Social Status  (SSS) Scale-
Youth Version was  completed  (32).  Two  10-rung  ladders were 
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depicted,  one  of  which  was  the  standard  Society  SSS  scale, 
while the other was new for this 2004 evaluation study. For the 
ladder scales, the top represents those with the highest ranking 










Objective social position indicator
Adolescents were  also  asked whether  they had dropped out of 
school (yes/no).
Sociodemographic Covariates  
(Adolescent Self-Report)
Adolescents provided data on  age  (continuous),  gender  (male/
female),  and  indigenous  status  (“yes”  defined  as  speaking  an 
indigenous language in addition to Spanish).
Objective Parental and Household Socioeconomic 
Position (from Parents’ Survey)
Maternal and paternal education
Maternal  education  and  paternal  education  were  each  first 
separately  categorized  into dichotomous  variables:  high  school 



















of  hours  they  watched  television  during  their  last  viewing. 
Adolescents who reported viewing television 3 h or more were 
classified  as  television  watchers.  Adolescents  were  also  asked 
the number of days they exercised during the previous week. A 
dichotomous variable was created, categorizing adolescents into 
those who  reported  ever  having  exercised  during  the  previous 
week and those who did not. These four obesity-related behaviors 









To  examine  the  associations  between  the obesity  risk  index 
and  gender,  indigenous  status,  school  dropout  status,  parental 
high  school  education,  and  household  expenditures,  we  con-
ducted Chi-square analyses. The difference in the proportion of 
adolescents within each above-mentioned covariate category was 
calculated  according  to whether  they were  classified  as  having 
adopted 0–2, 3, or 4 obesity-related risk behaviors. Analysis of 
variance (ANOVA) was used to determine the difference in mean 








To  examine  the  association  between  the  3-category  obesity 
risk  index  (0–2,  3,  or  4  behaviors)  (dependent  variable),  and 
social position (independent variables), we used ordinal logistic 
regression  analyses.  Two  tests  were  conducted  to  ensure  that 
the proportional odds assumption was not violated. To explore 
differences in association between parental and adolescent social 
position  indicators,  parental  and  adolescent  indicators  were 
examined both separately and together. The first model examines 
the  independent  association  between  parental  and  household 
social position indicators and the obesity risk index. The second 
model examines the association between school dropout status, 



















TaBle 1 | Demographic and social position measures of adolescent 
study participants (n = 5,321).
covariates Total (%) Mean (sD)b
Demographic characteristics
Age (12–22 years) 17.11 (2.04)
Gender
 Male 2,540 (47.8)
 Female 2,772 (52.2)
Indigenous
 No 5,088 (95.8)
 Yes 224 (4.2)
adolescent social position indicators
Adolescent dropout status
 No 2,936 (55.3)
 Yes 2,376 (44.7)
Society subjective social statusa (1–10) 5.36 (2.35)
Community subjective social statusa (1–10) 5.04 (2.36)
Parental and household social position indicators
Parents high school education
 Neither 3,970 (74.7)
 One 1,016 (19.1)
 Both 326 (6.1)
Household expenditures
 0–25 1,323 (24.9)
 26–50 1,299 (24.5)
 51–75 1,364 (25.7)
 76–100 1,326 (25.0)
aBoth society SSS and community SSS are represented by a 10-rung ladder. The 
society SSS ladder asks adolescents to locate their family in relation to other families 
in Mexican society. The community SSS ladder asks adolescents to rank themselves 
in comparison to their group of friends. A 10 represents those with the highest ranking 
and a 1, those with the lowest ranking.
bStandard deviation (SD).
TaBle 2 | Proportion (%) of obesity-related risk behaviors within each category of the obesity risk index (n = 5,321).
Obesity risk 
index
Total (%) Four obesity-related behaviors
Junk food sodas TV exercise
none ≥1 none ≥1 <3 h ≥3 h no Yes
0–2 behaviors 2,961 (55.6) 55.4 44.6 58.1 41.9 59.0 41.0 47.3 52.7
3 behaviors 1,498 (28.2) 31.4 68.6 0.0 100.0 30.6 69.4 62.1 37.9
4 behaviors 853 (16.0) 0.00 100.0 0.0 100.0 0.0 100.0 100.0 0.0
Binary variables were made to categorize aspects of adolescents’ diet, sedentary behavior, and physical activity level. Junk food was based on whether chips, cakes, sweet 
breads, and sweets were consumed yesterday. Soda was based on whether soda was consumed yesterday. Television viewing was used to capture sedentary behavior and 
was categorized by the number of hours the adolescent reported watching during their last viewing. Exercise was defined as adolescent report of physical activity on any day 
during the previous week.
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and  16.1%  reported  engaging  in  all  four  obesity-related  risk 




indigenous  adolescents  (p  <  0.0001)  (Table  3).  Age  was  not 
associated with obesity risk. More obesity-related behaviors were 
reported in adolescents who had dropped out of school compared 
with  those  who  had  not  (p <  0.0001).  Obesity  risk  behaviors 
were not significantly related to adolescents’ parents’ high school 
education, household  expenditures,  or  society  SSS. However,  a 
greater number of obesity risk behaviors were associated with a 
lower mean community SSS score (p-value < 0.0001).
correlates of social Position indicators
According to Bonferroni-adjusted Spearman correlations (results 
not  shown),  all  presented  indicators  of  social  position,  with  the 
exception  of  society  SSS,  had  small  to moderate  significant  cor-
relations (p < 0.05) with each other. Society SSS was significantly 
correlated  only  with  community  SSS  (r  =  0.25).  According  to 




monthly  household  expenditures  (p <  0.0001)  (Chi-square  test 
results not shown).
associations Between social Position and 
Obesity risk index
The  obesity  risk  index  was  positively  associated  with  having 
dropped  out  of  school  (OR  =  1.43;  95%  CI:  1.27–1.62)  and 
negatively associated with having a higher community SSS rank 
(OR = 0.96; 95% CI: 0.94–0.99) (Table 4). No other  indicators 
showed  a  significant  association  with  obesity  risk  behaviors, 
including  parental  education  or  household  expenditures. Only 
the  final model  is  presented,  as  the  results  are  consistent with 




ethnicity  in  any  of  the  regression  analyses.  In  supplementary 
logistic  regression  analyses  (data  not  shown)  being  a  school 
dropout was significantly associated with a lower odds of being 
physically active (OR = 0.43; 95% CI: 0.38–0.49) and an increased 




community  SSS were  not  significantly  associated with  the  diet 
behaviors.
TaBle 4 | adjusteda odds ratios using ordinal logistic regression 
analyses of the associations between multiple indicators of social 
position and the obesity risk index with three behavior categories: 0–2, 3, 
or 4b (n = 5,321) (odds ratios and 95% confidence intervals).
social position variables all indicators
Parental and household social position
Household expenditures (reference = 0–25%)
 26–50% 0.94 (0.81–1.10)
 51–75% 0.94 (0.80–1.11)
 76–100% 1.02 (0.88–1.20)
Parental high school (reference = neither)
 One parent 0.97 (0.83–1.15)
 Both parents 1.01 (0.80–1.26)
Objective adolescent social position
School dropout status (reference = no) 1.43** (1.27–1.62)
subjective adolescent social position
Society subjective social status (continuous) 0.99 (0.97–1.01)
Community subjective social status (continuous) 0.96** (0.94–0.99)
**p < 0.01.
*p < 0.05.
aAll models controlled for age, gender, indigenous status, fixed effect of state, 
Oportunidades-recipient status, and clustering at the neighborhood level.
bThe outcomes for the three ordinal logistic regression models are the obesity risk index 
based on number of obesity risk behaviors (0–2, 3, or 4).
TaBle 3 | chi-square and analysis of variance tests show bivariate 
associations between covariates and obesity-related behaviors 
(n = 5,321).




n (%)b n (%) n (%)
Total 2,961 (55.6) 1,498 (28.2) 853 (16.0)
Gender <0.0001
 Male 1,410 (47.6) 774 (51.7) 356 (41.7)
 Female 1,551 (52.4) 724 (48.3) 497 (58.3)
Indigenous <0.0001
 No 2,808 (94.8) 1,456 (97.2) 824 (96.6)




 No 1,745 (58.9) 811 (54.1) 380 (45.6)




 Neither 2,188 (73.9) 1,123 (75.0) 659 (77.3)
 One 586 (19.8) 286 (19.1) 144 (16.9)




 0–25 739 (25.0) 354 (23.6) 230 (27.0)
 26–50 732 (24.7) 263 (24.2) 204 (23.9)
 51–75 776 (26.2) 379 (25.3) 209 (24.5)
 76–100 714 (24.1) 402 (26.8) 210 (24.6)
Mean (sD)b Mean (sD) Mean (sD) p-valued
Age (12–22 years) 17.10 (2.04) 17.11 (2.03) 17.18 (2.02) 0.5519
Society subjective 
social status (1–10)




5.16 (2.40) 4.97 (2.28) 4.75 (2.33) <0.0001
aThe obesity risk index is based on the number of obesity risk behaviors (0–2, 3, or 
4) adopted by the given adolescent. The behaviors used to create the index are: 
consumption of one or more sodas yesterday; consumption of one or more servings of 
junk food yesterday, watching three or more hours of television during the last viewing, 
and not exercising at all during the past week.
bSample size (n); proportion (%); SD.
cChi-square tests were used to determine the proportion of adolescents within each 
obesity risk category according to the categories of each categorical variable.
dAnalysis of variance (ANOVA) was used to determine whether continuous covariates 
differed across categories of obesity risk. All values have two degrees of freedom.
eAdolescent dropout status is an objective measure of adolescent social position.
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obesity  risk  index.  In  contrast,  staying  in  school  and  perceiving 
oneself as ranked high within the community were associated with 
decreased risk of adopting obesity-related behaviors.
Notably,  only  youth-specific  measures  of  adolescent  social 













of  the more  proximate  and  specific  influence  of  peer  networks 
on  adolescent  social  position  (25).  Furthermore,  it may  suggest 
the  presence  of  misclassification  bias  when  using  parental  and 
household measures of SES to capture adolescent social position.
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Findings related to peer networks and adolescent risk behav-





Among  a  nationally  representative  sample  of  US  adolescence, 
youth who were socially isolated and had fewer friends were more 
likely to be overweight compared with those who were socially 
integrated  (33).  Socially  isolated adolescents  are more  likely  to 
view more  hours  of  television  and  less  likely  to  participate  in 
sport-related  activities  (33). The  same  social  processes may  be 
occurring among Mexican adolescents. In supplemental analyses, 
we  found  that  the  youth-specific  community  SSS  and  school 
dropout measures were more strongly associated with hours of 
television viewing and physical activity than with junk food and 



















of  society  SSS. This may  explain  the non-significant  association 
between the society SSS ladder and the obesity risk index.
Some clear  limitations  are  evident  in  this  study. First,  there 
was no data on the weight status of the adolescents and extensive 
questions regarding dietary intake, physical activity, and seden-
tary behavior were not  included  in  the house-to-house  survey. 
Misclassification may have occurred, as we relied on self-reported 










in poverty  in 2004 owned a  television (37). Second, due  to  the 
adolescents dropped from the study, the effect of social position 
on obesity risk behaviors might be conservative, underestimat-



















close  determinants  of  adolescent  obesity,  not  only  reduce  the 
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